Unique responses of limbic met-enkephalin systems to low and high doses of methamphetamine.
A single administration of a low (0.5 mg/kg) or high (10 mg/kg) dose of methamphetamine (METH) significantly altered the met-enkephalin (M-Enk) systems associated with some, but not all, limbic structures examined. Neither treatment influenced M-Enk levels 3 h after drug exposure in any limbic region studied; however, 12 h after drug administration, 0.5 mg/kg of METH reduced the tissue content of this peptide in both the nucleus accumbens shell (NAs) and the frontal cortex (FrCx). This was similar to the effect of this treatment on the anterior striatal region. In contrast, the high dose of METH increased M-Enk content in the frontal cortex and anterior striatum (AS), but had no effect in the nucleus accumbens shell. By 24 h, the effects of METH in the anterior striatum subsided, but decreases in M-Enk levels were still observed after both the low- and the high-dose METH treatments in the nucleus accumbens shell. The levels of M-Enk were not changed at any of the time points examined in the core of the nucleus accumbens (NAc). In general, treatment with a low or high dose of METH causes distinct and regional selective changes in the tissue levels of M-Enk in the limbic system. These changes appear to be mediated by dopamine (DA) D(2) and D(1) receptor activation.